Introduction. Emergency medical system (EMS) workers are exposed to traumatic events that may lead to posttraumatic stress disorder (PTSD). Objectives. The purpose of this study was to explore and discuss the relationship between peritraumatic distress (PD) and elevated posttraumatic stress symptoms (PTSS) in EMS employees. Material and methods. A cross-sectional study including 100 EMS employees was conducted. Demographic and occupational data were collected for each subject. The Polish version of the Impact of Event Scale-Revised (IES-R) was used to evaluate PTSS and the Polish version of the Peritraumatic Distress Inventory (PDI) was used to determine the level of PD experienced during and immediately after a traumatic event.
INTRODUCTION
While most people experience stressful events in their lifetime, some groups experience a greater degree of trauma compared to others, including emergency medical system (EMS) employees, victims of natural disasters, war veterans, terrorist attack victims, police officers, fire fighters and motor vehicle accident victims [1, 2, 3, 4] . One of the major consequences of experiencing a traumatic event is posttraumatic stress disorder (PTSD). In 1980, PTSD was included by the American Psychiatric Association in the Third Edition of Diagnostic and Statistical Manual of Mental Disorders (DSM-III) [5] . Pathognomonic symptoms of PTSD include intrusion (recurrent memories; criterion B in the DSM-V), avoidance of conversations, activities and people that recall the trauma, combined with emotional numbness (criterion C), and arousal (chronic state of emotional arousal), excessive vigilance, irritability, problems with concentration and sleep (criterion D) [6] . Many self-reported questionnaires and assessments on the severity of post-traumatic stress symptoms are used for diagnosing PTSD [7, 8] .
The questionnaires used here have some limitations. For example, while the IES-R examines the severity of three clinical symptoms (intrusion, arousal and avoidance) that are necessary to diagnose PTSD, according to the DSM-5 classification, confirmation of the diagnosis also requires adverse changes in cognitive abilities and mood. To confirm PTSD, these symptoms must persist for at least a month. At the same time, it is necessary to confirm exposure to traumatic events and the occurrence of adverse changes in cognition and mood in relation to traumatic events (experienced immediately or intensifying over time), and significant clinical suffering or impairment in social, occupational and other important domains [6] . Therefore, to make a diagnosis it is necessary to conduct a thorough psychiatric examination. Nonetheless, self-reported questionnaires remain an important tool for screening and scientific research.
In 1994, the diagnostic criteria for PTSD were updated. Traumatic events were included in the so-called criteria A category, with a requirement of a cause-and-effect relationship between A1 (experience or being a witness to a tragic event) and A2 (a reaction in the form of peritraumatic distress [PD], characterised by fear, a sense of helplessness and horror). Although criterion A2 [6] has been removed from the DSM-V, PD remains a strong predictor of posttraumatic stress symptoms (PTSS) [9] . One of the tools used for clinical evaluation of PTSD is the Peritraumatic Distress Inventory (PDI) [10] . The PDI has been validated in several languages and its usefulness is recognised in many countries and populations [9, 11, 12, 13, 14] . In two studies, population-specific optimal PDI cut-offs were determined for predicting PTSD [2, 12] . Encouraged by these results, we sought to determine the optimal PDI cut-off for a group of EMS employees in Poland. We sought to address the question of whether this screening tool can predict elevated PTSS in paramedics.
OBJECTIVE
The purpose of this study was to demonstrate a link between PD and elevated PTSS in EMS employees. We hypothesised that a simple 12-item questionnaire could predict PTSS in this occupational group. Based on a search of online medical databases, our study is the first to explore the optimal PDI cut-off for EMS workers.
MATERIALS AND METHODS

Design and participants
A cross-sectional study of EMS employees was conducted using baseline data from a randomised representative sample selected from among a total of 20 medical services in central-eastern Poland. Two hundred questionnaires were distributed to EMS employees and 108 were returned along with written informed consent. Eight individuals returned incomplete questionnaires. Rural and urban services were included in the study. The final cohort consisted of 100 EMS workers aged 20 to 61 years (mean, 35.98 ± 10.24 years), whose work experience ranged from 6 months to 40 years. Men predominated, representing 72% of the respondents. The vast majority of respondents, of whom 44% worked full-time and 32% worked more than one full-time job, were employed by the public EMS.
Measures
We used two standardised tools: the PDI and of the Impact of Event Scale-Revised (IES-R).
The PDI was developed to assess PD [10] . For this study, a Polish 3-factor version of the PDI adapted by Rybojad and Aftyka was used [9] . It consists of 12 statements describing PTSD symptoms and evaluates both the sense of threat, and various emotional reactions experienced during and instantly after a major event; the higher the PDI score, the greater the level of distress (Table 1) . Three factors were evaluated: loss of control and arousal (LCA, factor 1), negative emotions (NE, factor 2), and feeling of threat (FT, factor 3).
The Cronbach's coefficient alpha for the entire scale (12 items) was 0.79 for our study cohort.
The IES-R, developed by Weiss and Marmar (1997) is a 22-item self-report scale that assesses the symptoms of PTSD over the past 7 days. It includes items relevant to intrusion (8 items), avoidance (8 items), and arousal (6 items) [15] . A Polish version of the IES-R, adapted by Juczynski and Bulik (2009) , was used in the present study [16] . Symptoms of intrusion include repeatedly reliving memories of the event, accompanied by extreme distress. Arousal is characterised by increased vigilance, anxiety, impatience, and difficulty concentrating. Avoidance encompasses efforts to avoid or escape from thoughts, emotions, or conversations associated with the trauma. Items on both the PDI and IES-R scales were scored on a five-point Likert-type scale (0, not at all; 1, slightly; 2, somewhat; 3, very; and 4, extremely). The outcome measure was PTSS, as evaluated by the IES-R. Generally, the IES-R (and IES) is not used to diagnose PTSD; however, cut-off scores for a preliminary diagnosis of elevated PTSS or PTSD have been cited in the literature [15] . In this study, elevated PTSS was recognized when intrusion, arousal and avoidance, as indexed by the IES -R, exceeded 1.5 points, which can be considered a more conservative approach. Demographic and occupational data were also collected. 
Data analysis
The data were subjected to statistical analysis. Data reported include percentages,, mean values with standard deviation, and first, second and third quartiles. Data normality was assessed by the Shapiro-Wilk test. A Mann-Whitney U test was used to detect significant differences between independent groups. Spearman's correlation coefficient was applied to assess comorbidities of distress and post-traumatic stress symptoms. The relationship between true-positive and false-positive rates was explored by receiver operating characteristic (ROC) curve analysis, in addition to the accuracy, sensitivity, specificity, and positive and negative predictive value of the PDI. A significance level of p < 0.05 was used. Statistical analyses were performed with IBM SPSS Statistics (ver. 25.0; IBM Corp., Armonk, NY, USA).
Ethics
The study is a part of a larger project and was approved by the Ethics Committee of the Medical University of Lublin.
The work was carried out in accordance with The Code of Ethics of the World Medical Association.
RESULTS
Sample characteristics
Participant characteristics are shown in Table 2 . The mean PD score on the PDI was 1.14 ± 0.59 points, but symptom intensity varied among participants. Scores were highest on the NE subscale (1.62 ± 0.89), slightly lower on the FT subscale (1.22 ± 1.09), and lowest on the LCA subscale (0.79 ± 0.61). The PD distribution showed a near-normal distribution, while the LCA, NE, FT and PTSS were nonnormally distributed (Table 3) . No significant differences were detected in PD, LCA, NE, or FT by gender, level of education, occupation, between respondents working in outgoing teams and in other workplaces, regardless of how they were employed, or level of seniority.
Almost half of the respondents (n = 47) reported specific traumatic events that triggered unpleasant symptoms. Common traumatic events included witnessing the death of a child (n = 6) or adult (n = 5), and aiding victims of sexual violence (n = 4) or those with severe injuries (n = 4). Respondents who described specific traumatic events were characterised by significantly higher PTSS and NE scores. This group also showed elevated levels of PD and LCA that approached statistical significance ( Table 4 ).
The overall incidence of elevated PTSS was 19 %. Respondents who described experiencing a traumatic event had a higher incidence of PTSS compared to the group that did not (27.66% and 11.32%, respectively).
Given the greater reliability of data obtained from respondents who described the traumatic event, further analyses were limited to this group. There was a strong positive correlation between PD and the severity of PTSS (r = 0.78, p < 0.05). The strongest association was between PTSS severity and LCA (r = 0.63, p < 0.05), followed by that between PTSS and NE (r = 0.45, p < 0.05), and then PTSS and FT (r = 0.34, p < 0.05) ( Table 5 ). The ROC curves for elevated PTSS on the PDI in the group of respondents who described experiencing a traumatic event (n = 47) are presented in Figure 1 .
The area under the ROC curve (AUC) is 0.93, with the lower limit of the asymptotic 95% confidence interval being 0.86 and the upper limit 1.00. This indicates high goodness of fit and test accuracy. The optimal cut-off for PDI is ≥ 19 points, based on which 30 respondents were categorised as not at risk of elevated PTSS; of these respondents, 29 had true-negative results and 1 had false-negative results. The negative predictive value was 0.97. Of the 17 subjects that were considered at risk of elevated PTSS, 12 had true-positive and (Table 6 ). 
DISCUSSION
Despite the increased awareness of distress and PTSD among the general population and EMS employees in Poland, aimed at PTSD prevention and therapy are insufficient [17, 18] . The worldwide PTSD rate ranges between 3% and 5% in the general working population [10] . In Poland, the rate was estimated at 10-16% [19] . PTSD can develop in people who have experienced a particularly traumatic event involving mortal danger or a threat to physical integrity (e.g. death of a loved one, rape, car accident, restriction of freedom, sudden illness or disability) [9] . In a previous US study including 5,877 randomly selected participants, a higher percentage of PTSD occurred in a group of women who had been married previously but were now single due to divorce, separation or death of their spouse. In contrast, married men had a higher PTSD score than those who were never married. PTSD was significantly more common in women than men in the study (10% of women and 5% of men), and in the entire study population, a positive relationship was found between PTSD and reportage of at least one affective disorder by the respondent [20] . In the current study, a strong positive correlation was found between distress and PTSD symptoms, which is in line with a meta-analysis of 19 studies [21] . The authors of that analysis indicated that the strength of the correlation decreased with time between the traumatic experience and the assessment of distress level, which may relate to the incidence of recurring memories. The worldwide prevalence of PTSD among EMS workers ranges from several to several tens of percent [17, 22, 23, 24] . Streud et al. conducted a systematic review of studies of EMS paramedics and reported that the prevalence of PTSS exceeded 20% in five studies, and similarly high prevalence rates were reported for anxiety and general psychopathology in four of five studies [24] . However, some studies indicated a significantly lower PTSD rate among EMS employees. For example, 6% of rescue workers helping victims of a bomb attack in London displayed probable PTSD 2 months after the attack, compared to 4% in the control group. It should be emphasised that most of the surveyed rescuers were aware of the available support and how to access to it, where such support serves as a PTSD preventative measure [22] . In Poland, the frequency of elevated PTSS symptoms in EMS employees appears to be relatively high; it was 19% in the present study, which is similar to other reports [25, 26] . According to Wojciszke (2005) , a high percentage of PTSD can be explained by a cultural propensity, namely the Polish "culture of complaining" [27] .
Our study did not show sex differences in the experience of PD, LCA, NE or FT. This finding is in opposition to other published results, which indicate that among victims of violence, women experienced greater PDI than men [28] . The discrepancy may be explained by the fact that the other studies included different types of populations. A strength of the present analysis lay in its focus on EMS employees. This is the first study to examine the relationship between PD and elevated PTSS in this population, and the first to show that PD, as well as LCA, NE and FT, are associated with elevated PTSS in this group. It is noteworthy that LCA, which was the domain least affected by critical events among our EMS population, typically has the strongest link with PTSS. In EMS employees, mastering one's own reactions and undertaking rational actions in situations of threat to life and health of one's own or other people is crucial for the effectiveness of undertaken actions. In this context, it is not surprising that the loss of control and arousal has, among the symptoms of peri-traumatic distress, the smallest severity and is most strongly associated with PTSS.
The function of diagnostic cut-off values for PTSD is to differentiate individuals with symptoms of distress from those without symptoms. On the basis of the ROC curves, we determined that the optimal cut-off score for the Polish version of the PDI, for diagnosis of elevated PTSS, was ≥ 19, similar to previous studies. However, those studies considered included different populations. Nishi et al (2009) demonstrated that the optimum PDI cut-off for motor vehicle accident victims was ≥ 23 (i.e. higher than that for our cohort). Sensitivity and specificity were lower in that study compared to the current study (77% and 82% vs, 85% and 87%, respectively), while negative predictive value was higher (93% vs. 87.5%), but positive predictive value was lower (53% vs. 80%) [12] . Another study on motor vehicle accident victims used cut-off PDI values for PTSD, as well as the full spectrum of trauma-related disorders. They recommended immediate care and follow-up for victims with a PDI total score > 28 [2] . The authors claimed that the predictive value of the PDI was greatest when used early after a traumatic event. Our participants were asked to focus on stressful circumstances that had taken place at least 7 days before completing the questionnaire. A recent study on a group of traumatically injured patients suggested that the PDI is a good measure of PD, with a cut-off score of 23 being optimal for predicting elevated PTSS at 30 days post-injury [29] .
There were some limitations to this study that will be addressed in future. Firstly, we did not enquire about alcohol and drug abuse or mental health problems. In our opinion, the respondents' answers may have misrepresented the truth even though the data were anonymous. Another limitation was that paramedics are exposed to traumatic events in their daily work. In the IES-R manual, there is space to describe a traumatic event in relation to the symptoms experienced, but the instructions do not specify that the time at which the event took place be noted. Therefore, rescue workers could be describing their reactions to an event that occurred in the month before completing the questionnaire. In similar studies, an additional question posed after completing the IES-R, concerning the time that had passed between a traumatic event and the description thereof, was included. This allows respondents who report symptoms related to an event that occurred during the last month to be excluded. It appears that, in previous studies applying the IES-R to EMS employees, the criterion of symptom persistence for at least 4 weeks following a traumatic event was not employed. Another issue in this study was the lack of data to confirm the representativeness of the questionnaire responses. Despite efforts to ensure anonymity, the percentage of correctly completed questionnaires was average. Furthermore, a completely sociodemographically representative profile of respondents was not obtained due to the requirement for informed consent.
